Tender green leaves and tasty tubers, roots, and stems are vulnerable to a wide range of pathogens, pests, and herbivores. Perhaps it should not be surprising that plants have evolved an equally wide range of defense mechanisms. This issue of The Plant Cell includes reviews of just a few of the many facets of plant immunity (see figure) .
Plant receptor-like kinases (RLKs) comprise a superfamily of transmembrane proteins, many of which function in pathogen detection as pattern recognition receptors (PRRs). Tang et al. (2017) review recent work on plant RLKs, with a focus on plant-pathogen interactions. The authors present an extended list of known PRRs involved in plant immunity, review their mechanism of action (ligand binding and the formation and regulation of PRR receptor complexes), and highlight new approaches for discovering microbial patterns and their cognate plant PRRs. RLKs play important roles in growth/ development as well as immunity, and the authors review what is known about crosstalk and coordination of these pathways. For example, some pathogen effectors actively manipulate RLKs to increase plant susceptibility by mimicking host plant peptide hormones.
Reactive oxygen species (ROS) are produced in response to pathogen invasion and other environmental signals in a manner that is intimately tied to RLK signaling. Kimura et al. (2017) review the role of ROS in RLK signaling and how the regulation of ROS-RLK crosstalk may be a critical component of communication between the cell interior and the environment. The authors discuss the importance of the apoplast as an arena for ROS production and the initiation of ROS-RLK crosstalk, the role of oxidative posttranslational modifications in ROS perception, and a potential role for RLK-dependent modulation of apoplastic and intracellular conditions in facilitating ROS perception and signaling. The importance of RLK-ROS crosstalk is illustrated in the context of stomatal immunity, where the control of stomatal closure restricts a pathogens entry into the plant. Stomatal closure is controlled by a complex interplay of signaling pathways dependent on abscisic acid and other plant hormones, which also intersect with immunity signaling pathways that involve numerous RLK-and ROSdependent events. Although guard cell ROS production is poorly understood, RLKs appear to play a key role.
Traditional approaches to understanding plant immunity often focus on individual resistance genes that have large effects on plant disease resistance in specific contexts. Corwin and Kliebenstein (2017) argue that quantitative resistance governs most plant-pathogen interactions by the combined effects of many genes with small to moderate effects. The complexity of quantitative resistance and limited power of mapping populations used to study the Simplified model of plant innate immunity. Immunity depends on perception, signal transduction, and the defense response. Plant perception of damage/microbe/pathogen-associated molecular patterns (DAMPs/MAMPs/PAMPs) occurs symplastically via cytoplasmic nucleotide binding siteleucine-rich repeat (NBS-LRR) proteins and apoplastically via RLKs (reviewed in Tang et al.) . Signal transduction downstream of perception involves tightly regulated crosstalk between RLKs and ROS production and signaling (reviewed in Kimura et al.) and defense and growth hormone signaling that drive changes in gene expression, resulting in specific defense responses. Defense comes at the cost of reduced growth, and plants have evolved strategies to minimize costs and optimize the balance between growth and defense (reviewed in Karasov et al.) . Outcomes for most plantpathogen interactions may be governed by quantitative resistance, whose genetic architecture is being uncovered by new approaches in systems biology (review in Corwin and Kliebenstein). RBOH, respiratory burst oxidase homolog; JA, jasmonic acid; SA, salicylic acid; IAA, indole acetic acid; GA, gibberellic acid. (Figure adapted Corwin and Kliebenstein [2017] and Figure 1 of Tang et al. [2017] .) OPEN Articles can be viewed without a subscription.
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The Plant Cell, Vol. 29: 601-602, April 2017 , www.plantcell.org 2017 trait have constrained efforts to understand the underlying mechanisms. The development of new mapping populations with improved power and resolution in a number of model species, such as maize (Zea mays) and rice (Oryza sativa) in addition to Arabidopsis thaliana, combined with systems biology approaches, such as wholetranscriptome gene expression quantitative trait loci analysis, are helping to identify causal loci and understand the molecular basis of quantitative resistance. Broadspectrum resistance is an important concept in plant immunity, but the authors argue that it is poorly understood, and the classical definition of the ability of a host plant to resist multiple genotypes within a single pathogen species may be evolutionarily distinct from the ability to resist specific isolates from numerous different pathogen species. Thus, an important element of studies aimed at understanding broad-spectrum resistance may be to consider the role of host and pathogen variation in quantitative resistance across pathogen species.
Plant defense should theoretically impart a cost of reduced growth and reproduction as resources must be diverted to ward off an attack. Karasov et al. (2017) review various means by which plants are able to minimize these costs and optimize growth and defense. Tight regulation of antagonistic crosstalk among growth and defense signaling pathways has been well characterized, but the selective advantages and evolution of such crosstalk is poorly understood. The authors discuss three types of defense regulation that occur over different time frames in the plant life cycle: directly induced responses, priming, and transgenerational defense induction. Directly induced responses act to suppress the effects of an ongoing infection and avoid the cost of constitutive expression of defense; priming allows for faster induction of defense to future attacks after the establishment of resistance to an initial attack, and transgenerational memory sets up primed or constitutive means of fighting infection in a future generation. A case study of R genes highlights how evolution may have shaped genetic architecture to allow fine-scale regulation of defense genes to optimize the defense/ growth trade-off. Finally, the authors discuss new evidence that plants exert genetic control over their microbiome to optimize defense.
These four reviews covering different but highly related aspects of plant immunity provide excellent background, explore exciting new directions, and offer insightful perspectives to stimulate future research in this important field of plant biology. 
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